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(54) LIQUID CRYSTAL DISPLAY DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display quality of a 
liquid crystal display device, having a spacer interposed 
between transparent substrates facing each other via a 
liquid crystal. 

SOLUTION: In the pixel region of substrates holding a liquid 
crystal between them, a first electrode is formed on one 
substrate, and a second electrode is formed on the other 
substrate. This pixel region is equipped with a spacer 10, 
formed on one of the substrates and covered with one of 
the electrodes. In this liquid crystal display device having 
the structure, the direction of electric field generated 
between the electrode formed on the side faces of the 
spacer and the other electrode is different from the 
direction of the electric field generated between the 
electrode in other part and the other electrode, and a so- 
called 'multi-domain effect' can be obtd. in this part. 
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y— hit 2 £ k u^r 3 £ ojs^asKffia^tt bn, 

oj: JlcLT^^-t 1 0 Sry— h§2i: K u-Y 3 
£ <£> icteg^ -5 o i* % *:<nWM^VZ>\&aB* 
#I»U l£& B B B £rma?1C<t 

H6 (a) tc^-fj;5^, fcillNS^U 
l^l^tS^ MH2 £ b v ^^>m3 t<D^%<D 

m*pb-bm\z3stfz>mwmT'foz>mm (b) K^-t-j; 
*»ftfcaiBPAs©»ai«t#f, r 

«A bffllB*fe»tt I NSlO KU'-f 3 fc«ftfcLTL 
K u-Y 3 ttl^t>*6«4fclc J: orAJRrt»*a*r* 

*t»fc<fc£. r^c^A^, JlEMMJ-cmu y-h 

[0 0 18] CXX9J5] B7tt, £6$e B B B ^ 

oTi^. is^s^siWi, stria^-< — tM oa*, 
KR h 9 t F T©»fiWI*l:ttt^tt f»ft, b 

jSFJR h 7V^^TF T©K^ V®^3 A&»£lM3:y 

^TFT*ft5J:5lCtT^6o 1"fcfc>*>, H8 (a) 
<7}i$j^ h 7 V^^T F TC0^ffiH<7>#"Jx.i£ b - bi^(C 
*3tt5»fffiig-C*>5l3ia. (b) \Z7jk-t£?\Z, KU^> 

H 3 AoiiCMKP A S##rit£*iS»-frfc:*3^ 

«*3 AC0ft^a5»{Cfc^r^F»&L*>^, 3j5^&ffl:»JK 
pj: 5fcifeofc»e\ I* KU"T v*K3 Afc^toii>5* 

*3 A*>-5lM*y — *flM3g5 A<7>«ftl*»JBt h7>^ 

F T S:*S;t 5 6 t> ««I^-o 4 

y- h«2 4rOBB«-C±»Ufc**«4J^Lfc 

T FTO»*«*« 5 «fc 5 Cir^^t l 0 ^r^ij- 
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[0 0 19] «*W6) B9tt, *3BWJC £5?£ B B B ^ 

H*©Ii-c, Ki^>f >aR3 0«:ft&teJL'?#3J;5^I 
fcixT^S ®^(c&tt5f& B B B <^ 

[0020] C!Mfi0iJ7] Hiott, *«Wfc:«fc£«A 

*^Cadd«rffi|it5-*OM (#m««5S:JE& 

^5«t5ic^oT^5o B9fc:*Lfci:|i«Jlfc:, i£m^ 

<omik[z£. zm-ktrmmx^ saws* fco-c^s. z.<o 

[0021] CHft«8) Hill #«|i§fc:J:5«A 
*^SS«^.«nD*lfeW*:^-r 5 P®ia^*>'5o HB (a) 

^^^^^m#^^^*^n5^ B B B ^^o^iij 

*o5*><^ — ooiB*S:^"t" 5 Pffiia, (rIH (b) ttraH 
J<? (a) cob - b«tc:Jotf 3»ffiB-C*>5o ^Hj3fte^ h 

**^3S«tt, **^l#J*S*L<&y— h**2 , 

1*3, »R h 7 ^ i^^ ^ T F T ©iftliia LfcMff 

*^*tt$tuSM*««5ttW*.tf I TO (Indium-Tin 
-Oxide) *»6ftSaiW***»b****l, **WftIB* 
^ «iSi45»» ('>*< H^7 s/^v h y y^^BM 

[0 0 2 2] -75. r 5 ^»ffl't-5»rS]«a 

Jx6*«*p*5, 4 AoatE^taff^ac^ripj^ss^-rs 

5d? ««5C0«Stf**fC7>f Bco«!l(c^^nfc 
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iM 0ri*fag£ixTi^-5 e ^(7)^^-ti Oil, 

*i£^5ttiioT^5. tit, B91S5ptaJBI8(D»aD 

*^-l^i 0©«ffilcjB«**t*iiaHiJBH i«\ t 
F TStRl A^«|«c?gja$n^:iB|plK7 (C» IT^t^r 

i^tr, K^^tio^flcii, HBn (b) 

f *fc*A*^SS«4r«. -5 r * 

#6 J: 5 lefts, -t-ftt?^, ***«/<*/KZ>^«ft*- 

lefts, tit, :oj:9mf«7^tio^ 

H*ixfc«:«) rtcr^ts n Elector, i^sii 
±»bfc**«T«t, want— o<e>j*^~ ^^riag$-i±- 
ftv\ «*.«WIHlc#*Sbrft^*ifcHi 2 K^-TJ: 9 
t J:t^^i:Wtt^5*-et>fti^ ft*;, M^Lriitw 

[0 0 2 3 ] [HJS0J9] H 1 3 rt % *:^0^lcJ:S^ B H B 

titftott^, RiHic*5ir^r, hi 1 tmtezmfc 

^<^M3fmil5coP!n 5 his, Bf^-tiowMt 

T% CtliaoT, Wx.^tlbOWtcEfp3«l 1 , 7# 

M^nrt^ 5 5 i:^fS]m^4 a^o^ 

CltZ>C£tt, St5CI**«5^'<-tioi»[S 
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[0024] imMmi 0] hi 5^, &&m\z£zm 
ik&^mwL<Dfc<DmMm&7F't^mmxjbz<> ranis, 

ftoTfc^. ISfftttrtl^rt^nS^^-tl Ott. 

10 Jb£-£5^ bfrXZ&o zenm^. HB*>5iM*Hi 6 

<DM&ztizmm&mm<ni£mz&^xi%— iz^^ti 

ft<. x^fa&Sl^tey *"fp]C05 ^>^-Tix^^^rrS](C 2 

&m+z&mmz&^xttifcteMWit'rz> x pictTt> 

[0 0 2 5] [IHkffll 1] Hi 713, 
H Ti*^S8«<?>fl&<o|ei6ffi|Sr^-r5pffiH"C HUM 

LfcB^ftotv^. nil (Dm&iats 

[0 0 2 6] Hi 8 12, !J-£>J3HfcL$§£ 

-TS h7^f>SrTFTiffil A0>«llcfcRtt7fcig3teJRl 
7 {e «£ o T t> 2£5t-£* A/ £ L , fSffltt*?l«L)t*fiKi:4 
ot^So TFTIS1 AOW:WJfc**«l 7 14, 

fc, ;:60ii3fem 7?3, COiWJ^, iM 

iS3teJRtt, TFTlfiiAOfllic^KiKfeJ:^^^ 
[0 0 2 7 ] CXAM 12] Bi9li, **W{C«t-5}» 
5^? «fi»Sr^Lfc5pffiHT-*>5 0 ft*5. 



(10) 

17 

itm& %iw:<dx << - v \zmm -c- # s r t ft t> *> ^ 

[0 0 2 81 ^<OJ:5J-^S3a*«aT.^ifiO^*>5o 
Kffil 0 AOD^rkSjUCQO^l 0D^»J«*ih,-5»-&^*> 

^/£^tti<7>S«{c:i*bria«^nsBg^fitDa^i od 

(7>3S®i o A^^^-rste^ststto^: <om\z ta^hi 
t£s*# i oc«:s*tk#*«4: vxmffe-r&tth 

l£, ^ B a B 2*«AT-£5i§&&£ LtMt5C^lc45. 

;*^<— oojffii 0 Ai£^jS£jfr5»&5tM*[I0^ 
T*l?ort)J:<, iktz, WfelittKIlOASrftlrt 

[oo2 9] 3] i2in *&miz.£%m 

ft*:a<ii:S:B«^t5fc©f*>5o * » 

^iot^5 fl -Tfcfrfe, RIB 5tc, ttiSfll 

(:»*SixfcR»«PASI^^t, ^-<-f lOi 

[0 0 3 0 ] [3M«1 4] 12211 
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v^r, #SfiiA, i B(7>Htc?g B a B §ritiL-t*S 

2 OlettJfciiStAa 2 i #R(t bix, tt^—yHt 2 o tc 

i^ixfc««l^StS^^"tio, fcS^I^Cto^ 

^tioi^^^^ifiiiai ±asufc3i*w«w 

bnr^So -tit, m*-H 

KfftA&AQ 2 l{cJgf6j^-frr^5^i:(c*>5o ^£ 
*J:<ift< J; "t*&fc>"*b, «hft#t 

AP2in assiBK** nr^si^ 

ZZtfrb. i o ^^ici^^ti^^^S 

^-ti o &m *) tta< a^fc«A#Ani-* 

[0031] imrnm 15] 02 311 *mmz.xz>wi 
£^£&:< tLfrnmm&^-rz t th\^. ^*io 

11 S«^b(ojEE*(cj:or^-<— *i ot£tt:*:*fe;b 

#5J:plc45 e ##J£n*i;*'<— 
11 i2 4ic^tJ:5^, ^^tio^>4<^t)H 
EH £ tt r ^ r J: ^ r £ ft ^ 5 * t? t> ft t\ 

[0 0 3 2] [*lfcMl6] 12 511 *^^I^J:5T« 
— o^fBor«»r*ixfc»fBH^*>5 , TFTMiA 

lowtent^So ^ir, AUta^^-iM 01^, 
^s«^^^^^^«^-rs^-<-^ (Si^^-ti 

OBiHitiBflWBtftfttS) i:. 4#{c, 

(S2^"tl 0A«f; IH*^^A{C#ft-rS) 

miaz, t ftisi Attgo^y- h*6 2{c^:n^ns 

6. r (D^^-, ^lixb^aS^ii 2 1 ft. 2 7 

0 A«lts«lr«^s:^:4^ 
^wf 0 A<oflBr-e»lPlE«*ns^— h 

1112 fc«*Wft*<K^ftSJx« J: 5JcftS. ccoc<td^ 

y-h«i2Ji -tn**offlr#i»i:ttsijicaiiiiii» 
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[0 0 3 3] CMfcMl 7] 12 61^, #38WlcJ;SjR 

tioa«ltf,ixr^5. iE^^-tioii, ^S1£ 

/Uf5^-^tf2 4 0iE#fcK«*nfc;*'<— * (S3 

otl>5. :^«3^-tlOAIS, ^o^^icds 
v^rf i^-<-ti o B£HP*fcflgj*Sjh,* J: 5fc:*o 
r^6o ^ir, 7>f/^isi B^MAtti^ffitctt* 

WHI 1 OA^lftSTFTllglAi 

«i^4iti2 3i«^T^5 0 -<nmmm 

2 3 lj:TFTlSlAiT*^7^2 0&Mx.TM&£ 
{C^Sc^tlSct 5lc4ot^5 e Hot, TFTlSl 
S3^^-ti 0A^ffl»^tt7-f;^SS 

«i ABic5i*a^fc»o*«#«*wcRttSjfi:*^ 

ftl\ 

[0 0 3 4 ] [SMMW18] ±«Lfc#»KM-0tt, T 
^««««c^^-^*B«S*fct>«>«:RWLfc. L 
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-8\ t07 >f /^SS^T F TS1S^LTMfS]IBf ^ 

[0 0 3 5] [Hffi#Jl9] 0 2 7 13, 7>f/b^Sffil 

tgr®0T-£>£ o 7^/u^S«l B<ra»fA{flfl0>ffitcrtu y 
7 y & ~^ h y j'^BM, ^J7- 7^/1^ 7 

. o?tui8(niSoiii:^^ti oM^nr^ 

ft -So ft*5, coHJSWtt, iab^#ie*«rfl<7>«fiK 
^:}3^T^ft^fti8LE LTfc £^££1*1^5 £T-t># 
v\ *fc, ^ftt)7^;^ISi B«k:|»«rSi&« 
^ i*ft<, TFTSSl AlSKc^i-SS^^^iS^i-S 

[0 0 3 6] [jSJfe#j2 0] 128 (a) tf\ 

*5t>r, ^mm^mn^m-r^^^y^^ h v y?*B 
Micmsi-tzx siz.vxumztifr^^-v i o&^l 

g£ft£ «t 5i;4oT^5 a s^^*5(t^^^-f i 
w ew&ft*d>*< lti^s. c*ucj;t>, ^sift (4#t^ 

[0 0 3 7 ] [MS«2l] 128 (b) 

2i:ra«fc, /TSi^ws^^-ti o(D»*»P)Lr 

ttfc< ) C^oTt^^^SW i 2 irSioti/^o 

[0 0 3 8] CXXM2 2] 02 9 IS, *38 MM J: £«e 
B s B ^^^gcoft!l^^^J^^-rm^glT-, Hi (a) 4? 

oRBeott;*^--?- i o 3 o i^ffi^tb 

50 <7}^* i/^OiftKFOfflrWttSraift-rs^ir^TiS ct 5 
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[0 0 3 91 SI:, Z.<DX 5 fe«J*a» 

(1KB (a) ) o 
XI 2. *#ffl#»fc£i^**fc:, jfflE£S«r3&tt$ 
•fir, ^<7>^^— i^l 0OTffflJctt«*#J3 0O*ffiS:» 
(130 (b) ) . 

#B*SftS.fc 5fcfcS (IHB (c) ) o 
X*M4. (BB 
(d) ) . 

(BH (e) ) o 
[0 0 4 0] ifc, iaifcf«^f)ft5»4**8i 
©81*{feotto»«t:B 3 l tf^TRMtS. 

111. -^IffiC^^-tlO^Mt, -£cq;*-< 

(BB (a) ) . 

112. M»30#ife4fttM-CP-93l«| 
*.5S8«S:ffl;RU ga-7 3 1^illE(aor^f 

(RIB (b) ) o 
XI 3. dtUc J; 9 . ^^-tl 0(7)lI!15|C^fffl3 0 
asfc^SJtS J: 5fcfcS (WB (c) ) . 
I§4 . ±15£fc£te^£}££#ftI£g£-££ (BB 

(d) ) o 

X@5. f»*Q.3SS:J0x.Sw^fcJ: Q , **#J 3 0 *r«ft 
ctUcfc^ l ott*£tR<D-e*L^n 

lcB»Sixfctt»i:*5 (I^H (e) ) a fc*5, 

[0 0 4 1 ] [2KK0J2 3] B32(4, #* 93 fc: £ S « 

od*B3£SnfcS«fc»fiI^5ffi«>a«« 
T^5 0 ^lt, ^ODflB&«4 0 ttfi?iJ*.tfTFTStEl 

ft, -toM»i4ttQD(fe«IJ4 0«C*lr^aArt?EE*n, T 
[0 0 4 2 ] H3 3I2, |^«C0a§T-«fiScSn7t 

S^S*r-»OfM-|fc (EH) 4 2«»T'ISU: 
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9 o^5tlT^^-t l 0 3ft««»a*ixS J: 5 re** 

«r**T**J: 5 £fcS*><b 

0£ffiEDaite»£^ ^gj££*]-fS]ia®£-ti: 

[0 0 4 3] 
[0ffioffim*KK] 

[Hi] ^^P^(cJ:^ffi B B B ^^go-|IM^J^-r« 
[12] **WlcJ:SW4«^SSttlc«^bn5ElRl« 

[B3] *amtz.£&m*at*mttm^hti&tifam 

<F>=7 bf^^«oi«(7>E^JttlB*r*L*:BT?*>S. 

[14] **W^J:6fK***SS«ottO**«*:*-#- 
««B-C*>I9, *^M*o*fi|fcfc*-*-B-<?*><5. 

[B5] ^^^^J:S^ B B B ^^^SoiiJ^(7>ftll<7>^^J 

[16] ****»«<Dl6»JBI«:^UT*S6-r««*l* 
05F«**r«-rRMBt?*>S. 

[17] *&m\^£zwigkm^mw<omm<nm<omMm 

[El 8] i£ B B B ^^g<D^Jgi h ^ 

[119] ^^PJ{cJ:^^ B B B ^^^g(7>iij^^fdi(7)^^J 

[Bio] *mwiz.£zm&m^mw<nmm<Di&<nnM 

tMIt^^ tWlSKDHaSriStBTfcS. 

[Hi 2] **«{c:J:S«A*^K«ote(Z>|fc*^JS:^ 
-f*gj&HT-&>>9 , ^oB«o«jS£:*M-B-e*>£.» 

[Hi 3] ^^^J:5^ B H B ^^^S^)fdlco^^J$:^ 
tiiit^^ *<7>B3»«>«rt«r*-*-B-Cfc*. 

[Hi 4] *^^{cJ:^T« B B B ^^Scofili(7>||iS^J$r^ 
-r«j^HT-^>9. tWlSwSaSr^tBffcS. 

[Hi 5] *&mi^£ zmih&7Fmw:<Dmm(Di&<omM 

sPBBt?**. 
[Hi 6] *^P^^5^ B H B ^^^St7)i®^c^fdicO||^ 

[Hi 7] ^P^ici:^7« H a B ^^@ofilio^^iJ^^ 
tMiT-^?), ^:C0iii*(7>«^Sr^i-B-e*>S o 
[Hi 8] ^PJ{cJ:5^ B H B ^^^ofdio^^J^^ 
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[Hi 9] *&micx z&gk^mmz.m^htiz*'< 
-w—mmm&^-tw-mmx'ibho 
[020] *¥£m\c£zm&m7Fmmz.m\<^briz>x'< 

[02 3] ^m^xzwiik&^mmcm^^btiz*^ 

[02 4] *^0J^J:5^ B a B ^^(c^^bn^^-< 

[02 5] *¥tmK±&m&ttmttoi!k<o$*i&m*& 

[02 6] *^l^{cJ:^« B B B ^Sg^te^^5fe0iJ^^ 

[02 7] ^PJ{Cj:^^ H B B ^^^S(7)^><-^(75ftllO 



24 



/0 



[0 2 8] *^^(cj:S«Bl^^Seofiiio||J£Cri|^ 
[02 9] *&m\z&zm&&^mW:<r>X'<~--V'<om<n 
[03 0] 0 2 9 ^7F-tX'<-y-<r>mm:lfm<n—mM&\ 

&7F-tJimmxjbz> 0 

[03 1] 0 2 9«C«^'<— *0>«a*ifeOf&flO*lfc 

[0 3 2] *^8^^ct5^ B B B ^^^^^-<-^^^-r 

6 ftH tf> II #1 Sr ^"T »r S 0 T- *> -5 . 
[03 3] #38 Sic J; ^?Sb s b^^^®0^-<— ^{C^-f 
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